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Abstract
Background: Malignant hypertension is a condition characterized by severe hypertension and multi-organ ischemic
complications. Albeit mortality and renal survival have improved with antihypertensive therapy, progression to
end-stage renal disease remains a significant cause of morbidity and mortality. The underlying cause of malignant
hypertension, which can be primary or secondary hypertension, is often difficult to identify and this can
substantially affect the treatment outcomes, as we report here.
Case presentation: A 33-year-old woman presented with severe hypertension and acute renal failure. Initial
evaluation demonstrated hyperreninemia with hyperaldosteronism and a possible renal artery stenosis at the
contrast-enhanced CT scan. Although this data suggested the presence of a secondary form of hypertension,
further exams excluded our first diagnosis of renal artery stenosis. Consequently, the patient did not undergo renal
angiography (and the contrast media infusion associated with it), but she continued to be medically treated to
achieve a tight blood pressure control. Our conservative approach was successful to induce renal function recovery
over 2 years of follow-up.
Conclusion: This case highlights the difficulty in differentiating between primary and secondary forms of malignant
hypertension, particularly when the patient presents with acute renal failure. Clinicians should consider renal artery
ultrasound as a first level diagnostic technique, given that the presentation of primary malignant hypertension can
often mimic a renal artery stenosis. Secondly, adequate control of blood pressure is essential for kidney function
recovery, although this may require a long time.
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Background
Malignant hypertension is a condition characterized by
severe hypertension and multi-organ ischemic complica-
tions [1]. Incidence of malignant hypertension has
remained stable over the years, although mortality and
renal survival have improved with the introduction of
antihypertensive therapy. However, progression to end-
stage renal disease remains a significant cause of mor-
bidity and mortality [2]. The underlying cause of malig-
nant hypertension can be primary or secondary
hypertension, and identification of the latter is
mandatory for choosing the correct treatment in order
to control blood pressure and improve end-organ
damage. However, correct diagnosis can be challenging
[3]. This case highlights the difficulty in differentiating
between primary and secondary hypertension, particu-
larly when the patient presents with acute renal failure.
Case presentation
A 33-year-old woman was referred to our Internal Medi-
cine Department by her GP after the recent diagnosis of
severe hypertension. While the diagnosis of hypertension
dated back to the day before, its onset was actually
unknown, as the patient had no memory of having ever
measured her blood pressure before, consistent with the
low awareness that young adults have of their hyperten-
sion [4]. During the visit she complained of fatigue.
Otherwise, her medical and family histories were unre-
markable. She used to smoke no more than 5 cigarettes
per day, did not take any prescription or over-the-counter
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medications and denied the use of recreational drugs, as
confirmed by the negativity of the urine drug screening.
On admission, her blood pressure was 240/140 mmHg,
but her other vital signs were normal and physical
examination was unremarkable. Initial laboratory studies
identified the presence of renal failure (creatinine
2.11 mg/dL), hypokalemia (potassium 2.45 mEq/L), and




Fig. 1 a Abdomen CT scan image. The red arrow indicates the suspected left renal artery stenosis. b Renal echocolordoppler images and
velocimetric indices. PSV, peak systolic velocity; ACC, maximal systolic acceleration, AImax, maximal acceleration index; AT, acceleration time
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platelets 113.000/microm3), which were likely to be
hemolytic as LDH was elevated (572 U/L). There was also
an elevated CRP level of 170 mg/L. As for end-organ
damage, renal failure was associated with a proteinuria of
1.9 g over 24 h, while ultrasound revealed 2 normal-sized
kidneys with echogenic parenchyma. The ECG showed
signs of left ventricular hypertrophy, which was confirmed
by echocardiography, as the interventricular septum thick-
ness measured 19 mm and LV mass/BSA was 232 g/m2.
The left ventricular ejection fraction was 50 %, and there
was no aortic coarctation. Retinal examination revealed
grade III hypertensive retinopathy, showing the presence
of malignant hypertension, and antihypertensive drugs
were promptly administered.
Given that the clinical characteristics suggestive of
secondary causes of hypertension include early (i.e.
< 30 years) and sudden onset of hypertension in patients
without other risk factors, blood pressure levels higher
than 180/110 mmHg, and presence of target end-organ
damage [5], our next exams were aimed at excluding
secondary causes of hypertension. These analyses
showed that our patient had a hyperreninemia with a
secondary hyperaldosteronism (renin 266.4 microUI/mL,
aldosterone 38.1 ng/dL), which could be due to the pres-
ence of a renovascular disease, a renin-secreting tumor,
or a scleroderma renal crisis [6]. This last hypothesis
was however excluded by the absence of circulating
autoantibodies, as well as the absence of other clinical
and/or laboratory features suggestive of immunological
disorders. Moreover, a week after the start of the antihy-
pertensive therapy, not only CRP, but also hemoglobin,
platelets, and LDH normalized, so that we ruled out also
other conditions causing renal failure with thrombotic
microangiopathy and secondary hypertension, such as
the hemolytic uremic syndrome (HUS) and the throm-
botic thrombocytopenic purpura (PTT) [7].
Given the severity of the case, the diagnosis of any
underlying curable cause of the patient hypertension
could not be overlooked. At that stage, taking into ac-
count the laboratory exams, we needed to rule out sev-
eral possible causes of malignant hypertension, including
renal artery stenosis, and other insidious diseases such
as phaeocromocytomas [8], lymphomas, and other
renin-secreting masses [9]. For this reason, according to
current guidelines [10, 11], the patient underwent a con-
trast enhanced computed tomography (CT) of the abdo-
men. This exam did not show any suspicious masses.
Nevertheless, it visualized a stenotic left renal artery
(Fig. 1a), suggesting that our patient could have a fibro-
muscular dysplasia causing renal artery stenosis. Despite
most of our results were already strongly suggestive of
renal artery stenosis, before prescribing any angiography
with angioplasty, we requested a renal duplex ultrasound
exam. The analysis of blood flow velocity, which was
performed at the renal hilum as well as the intrapar-
enchymal arteries, showed a normal hemodynamic pat-
tern (Fig. 1b). Moreover, both proximal and distal
velocimetric indices were normal (Fig. 1c). In particular,
the maximal acceleration index, whose sensitivity is
93 % and specificity is 84 % [12], was greater than 9 s-1,
at all the sites. So, the renal duplex ultrasound did not
confirm -to our surprise- the suspected renal artery
stenosis.
Given this result, the renal angiography was put on
hold and the patient was treated with medical therapy
only, achieving blood pressure normalization over a few
weeks. Nevertheless, the persistence of the renal failure,
despite blood pressure normalization, led us to perform
a kidney biopsy in order to exclude primary renal dis-
eases. Kidney biopsy showed relative sparing of glom-
eruli with predominant vascular damage (Fig. 2). This
finding led us to the final diagnosis of malignant hyper-
tension complicating an underlying primary (essential)
hypertension with thrombotic microangiopathy.
a
b
Fig. 2 a-b Representative images of kidney biopsy pathology, where
vessel wall thickening with aspects of onionskin hyperplasia,
endothelial layer detachment, and intraluminal platelet thrombosis
with partial or complete obstruction of the vessel lumina can
be seen
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In this case antihypertensive therapy was able to
successfully reduce blood pressure and induce end-
organ damage recovery (Fig. 3). The echocardiography
showed that after 1 year from the start of the therapy
the interventricular septum thickness was of 11 mm, the
LV mass/BSA was of 61 g/m2, and that the ejection frac-
tion was of 74 %. The retinal examination did not show
any cotton wool spots or flame hemorrhages. Proteinuria
disappeared 4 months after hospitalization and renal
function progressively ameliorated over the following
2 years (Fig. 3), reflecting a slow recovery process that is
likely to include vascular remodeling [6].
Conclusions
This young woman’s presentation, marked by malignant
hypertension with renal failure, was a diagnostic chal-
lenge. On one hand, the clinical presentation, the hyper-
reninemia with a secondary hyperaldosteronism were
suggestive of a secondary form of hypertension, which at
the contrast-enhanced CT scan seemed to be that of a
renal artery stenosis. On the other hand, the renal du-
plex ultrasound exam was normal. Had there been a
renal artery stenosis, the angiography (with angioplasty)
might have been essential to successfully treat both
hypertension and renal failure. On the contrary, if this
had not been the case, unnecessary contrast media ad-
ministration could have prevented renal recovery. In the
end, we relied on the sensitivity [12] of the renal duplex
ultrasound exam and decided to avoid the angiography.
This case highlights the difficulty in differentiating
between primary and secondary hypertension in cases of
malignant hypertension. More than half of the cases of
malignant hypertension are in fact due to essential hyper-
tension [13]. Moreover, be it essential or secondary, the
clinical presentation of malignant hypertension can be the
same. In addition, if the clinical presentation does not help
discriminate, laboratory might not help either, in particu-
lar when it comes to the measurement of renin and aldos-
terone. Malignant hypertension is in fact typically
associated with an activation of the renin-angiotensin-
aldosterone system (RAAS) [14]. Although the exact
mechanism of malignant hypertension is unknown, sev-
eral studies have implicated the RAAS as a key factor to
its pathogenesis. The severe elevation of blood pressure
would in fact lead to RAAS activation through micro-
vascular damage and renovascular ischemia, and the in-
creased production of Angiotensin II would in turn
further increase blood pressure, leading to malignant
hypertension [14]. In this setting, it is not unusual to find
also other changes due to endothelial dysfunction [15],
which might explain the transient microangiopathic
hemolysis and increased CRP of our case.
Secondly, this case underlines the importance of
performing the renal artery duplex ultrasound as the
first-line (screening) exam when a renal artery stenosis is
suspected, before considering the renal angiography with
angioplasty, which is the reference standard for the ana-
tomic diagnosis and treatment of renal artery stenosis
a
b
Fig. 3 Mean arterial pressure and creatinine normalization. a antihypertensive therapy reduction. b over the 2-year follow-up
Michelli et al. BMC Nephrology  (2016) 17:65 Page 4 of 6
[10]. Given that angiography is an invasive procedure
that carries a risk for serious complications, less invasive
techniques are advocated for the initial work-up of pa-
tients with suspected renal artery stenosis [12]. For this
reason, the European consensus on the diagnosis and
management of fibromuscular dysplasia suggests starting
the patient evaluation with renal duplex ultrasound and
then confirming the diagnosis with a CT-angiography
prior to angioplasty. As compared to computed tomog-
raphy, whose sensitivity has not always been found suffi-
cient to rule out a renovascular disease [16], the renal
duplex ultrasound exam, by the assessment of intrarenal
velocimetric indices, has a high sensitivity and a high
negative predictive value [12]. On the other hand, the re-
sults of the renal duplex ultrasound exam can be sub-
optimal if it is performed on obese patients, when apnea
is difficult or impossible, and where local expertise is
poor [10]. Nevertheless, in our case, given the patient’s
slender figure and compliance, as well as local expertise,
we took a step backward and decided to schedule a renal
duplex ultrasound before the angiography. Contrary to
the CT scan, the renal duplex ultrasound turned out to
be negative. Therefore, given that there had not been
technical biases hindering the diagnostic accuracy of the
exam, we based our next decision on the high sensitivity
and negative predictive value of the duplex ultrasound.
This helped avoid the angiography as well as the add-
itional contrast media administration that could have af-
fected negatively the renal recovery [17].
Despite the fact that over the last 40 years the in-
cidence of malignant hypertension has not changed
and remains 2-3/100,000/year, its prognosis has im-
proved significantly [13], which can be ascribed to
the introduction of modern antihypertensive drugs
and a better blood pressure control. Likewise, also
renal prognosis has improved, and the probability of
renal survival is 84 % and 72 % after 5 and 10 years
of follow-up, respectively [18]. In the end, our case
confirms that a tight control of blood pressure
during follow-up is one of the main predictors of
renal outcome in patients with malignant hyperten-
sion [18].
Availability of data and supporting materials
All information supporting the conclusions of this case report has been
included in the article.
Authors’ contributions
AM conceived and participated in the design the study, participated in the
acquisition, drafted the manuscript. SB conceived the study, participated in
its design and coordination and revised the manuscript. AG EP MR
participated in the acquisition of data, MB RC participated in the study
design and in the revision of the manuscript. BF conceived the study,
participated in its design and coordination, and revised the manuscript. All
authors read and approved the final manuscript.
Competing interests
None of the authors have any competing interests.
Consent for publication
Written informed consent was obtained from the patient for publication of
this case report and any accompanying images. A copy of the written
consent is available for review by the Editor of this journal.
Ethical approval and consent to participate
Not applicable
Received: 9 October 2015 Accepted: 24 June 2016
References
1. Mancia G, Fagard R, Narkiewicz K, Redon J, Zanchetti A, Bohm M,
Christiaens T, Cifkova R, De Backer G, Dominiczak A, Galderisi M, Grobbee
DE, Jaarsma T, Kirchhof P, Kjeldsen SE, Laurent S, Manolis AJ, Nilsson PM,
Ruilope LM, Schmieder RE, Sirnes PA, Sleight P, Viigimaa M, Waeber B,
Zannad F, Redon J, Dominiczak A, Narkiewicz K, Nilsson PM, Burnier M,
Viigimaa M, Ambrosioni E, Caufield M, Coca A, Olsen MH, Schmieder RE,
Tsioufis C, van de Borne P, Zamorano JL, Achenbach S, Baumgartner H, Bax
JJ, Bueno H, Dean V, Deaton C, Erol C, Fagard R, Ferrari R, Hasdai D, Hoes
AW, Kirchhof P, Knuuti J, Kolh P, Lancellotti P, Linhart A, Nihoyannopoulos P,
Piepoli MF, Ponikowski P, Sirnes PA, Tamargo JL, Tendera M, Torbicki A,
Wijns W, Windecker S, Clement DL, Coca A, Gillebert TC, Tendera M, Rosei
EA, Ambrosioni E, Anker SD, Bauersachs J, Hitij JB, Caulfield M, De Buyzere
M, De Geest S, Derumeaux GA, Erdine S, Farsang C, Funck-Brentano C, Gerc
V, Germano G, Gielen S, Haller H, Hoes AW, Jordan J, Kahan T, Komajda M,
Lovic D, Mahrholdt H, Olsen MH, Ostergren J, Parati G, Perk J, Polonia J,
Popescu BA, Reiner Z, Ryden L, Sirenko Y, Stanton A, Struijker-Boudier H,
Tsioufis C, van de Borne P, Vlachopoulos C, Volpe M, Wood DA. 2013 ESH/
ESC guidelines for the management of arterial hypertension: the Task Force
for the Management of Arterial Hypertension of the European Society of
Hypertension (ESH) and of the European Society of Cardiology (ESC). Eur
Heart J. 2013;34:2159–219.
2. Amraoui F, Bos S, Vogt L, van den Born BJ. Long-term renal outcome in
patients with malignant hypertension: a retrospective cohort study. BMC
Nephrol. 2012;13:71.
3. Kitiyakara C, Guzman NJ. Malignant hypertension and hypertensive
emergencies. J Am Soc Nephrol. 1998;9:133–42.
4. Nwankwo T, Yoon SS, Burt V, Gu Q. NCHS Data Brief, No 133. 2013. p. 1–8.
5. Rimoldi SF, Scherrer U, Messerli FH. Secondary arterial hypertension: when,
who, and how to screen? Eur Heart J. 2014;35:1245–54.
6. Penn H, Howie AJ, Kingdon EJ, Bunn CC, Stratton RJ, Black CM, Burns A,
Denton CP. Scleroderma renal crisis: patient characteristics and long-term
outcomes. QJM. 2007;100:485–94.
7. Cheng XS, Adusumalli S, Singh H, DePasse JW, Smith RN, Haupert Jr GT. The
root of this evil: microangiopathic hemolytic anemia and renal failure. Am J
Med. 2015;128:21–3.
8. Iimura O, Shimamoto K, Hotta D, Nakata T, Mito T, Kumamoto Y, Dempo K,
Ogihara T, Naruse K. A case of adrenal tumor producing renin, aldosterone,
and sex steroid hormones. Hypertension. 1986;8:951–6.
9. Wong L, Hsu TH, Perlroth MG, Hofmann LV, Haynes CM, Katznelson L.
Reninoma: case report and literature review. J Hypertens. 2008;26:368–73.
10. Persu A, Giavarini A, Touze E, Januszewicz A, Sapoval M, Azizi M, Barral X,
Jeunemaitre X, Morganti A, Plouin PF, de Leeuw P, Hypertension ESHWG,
the K. European consensus on the diagnosis and management of
fibromuscular dysplasia. J Hypertens. 2014;32:1367–78.
11. Lenders JW, Duh QY, Eisenhofer G, Gimenez-Roqueplo AP, Grebe SK, Murad
MH, Naruse M, Pacak K, Young WF, Jr., Endocrine S. Pheochromocytoma
and paraganglioma: an endocrine society clinical practice guideline. J Clin
Endocrinol Metab. 2014;99:1915–42.
12. Bardelli M, Veglio F, Arosio E, Cataliotti A, Valvo E, Morganti A, Italian Group
for the Study of Renovascular H. New intrarenal echo-Doppler velocimetric
indices for the diagnosis of renal artery stenosis. Kidney Int. 2006;69:580–7.
13. Lane DA, Lip GY, Beevers DG. Improving survival of malignant hypertension
patients over 40 years. Am J Hypertens. 2009;22:1199–204.
14. van den Born BJ, Koopmans RP, van Montfrans GA. The renin-angiotensin
system in malignant hypertension revisited: plasma renin activity,
microangiopathic hemolysis, and renal failure in malignant hypertension.
Am J Hypertens. 2007;20:900–6.
15. van den Born BJ, Lowenberg EC, van der Hoeven NV, de Laat B, Meijers JC,
Levi M, van Montfrans GA. Endothelial dysfunction, platelet activation,
Michelli et al. BMC Nephrology  (2016) 17:65 Page 5 of 6
thrombogenesis and fibrinolysis in patients with hypertensive crisis.
J Hypertens. 2011;29:922–7.
16. Vasbinder GB, Nelemans PJ, Kessels AG, Kroon AA, Maki JH, Leiner T, Beek
FJ, Korst MB, Flobbe K, de Haan MW, van Zwam WH, Postma CT, Hunink
MG, de Leeuw PW, van Engelshoven JM, Renal Artery Diagnostic Imaging
Study in Hypertension Study G. Accuracy of computed tomographic
angiography and magnetic resonance angiography for diagnosing renal
artery stenosis. Ann Intern Med. 2004;141:674–82. discussion 682.
17. Shavit L, Reinus C, Slotki I. Severe renal failure and microangiopathic
hemolysis induced by malignant hypertension–case series and review of
literature. Clin Nephrol. 2010;73:147–52.
18. Gonzalez R, Morales E, Segura J, Ruilope LM, Praga M. Long-term renal survival
in malignant hypertension. Nephrol Dial Transplant. 2010;25:3266–72.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Michelli et al. BMC Nephrology  (2016) 17:65 Page 6 of 6
